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PREFACE

The Project X, or Leaders' Reaction Course, facil ity h3- been
an important part of the Squadron Officer School (SOS.) curriclilum
sinG, the school's be-inning in l'D50. SOS uses Project X as one
means of providing hands-on training and practice for skill:-
taught and discussed in the classroom. SOS students attend
Project X at the beginning of the 8-1/2 week course and then
again latfr in the course. In between ses-ions, stuldents reheve
intensive instruction in leadership, follower-ship, problem-
solving, and team-building skills. One would expect ro see an
improvement in these skills, as measured by a higher succes~fu!
completion rate, from the first session to the second session.

The purpose of this research is to u---. txi:3tn .ompieL-
data from 15 SOS classes to determine if any sisnificant
difference exists between completion rates for the fIr:-.t an-
second sessions at Project X. The author hypothesiZes that there
is a cignificant difference between completion rates, and this
difference is based on the elapsed time in lay- tween the +wc
-es - i D n s.

The author extends his appreciation to Major Michael M.
Lenhart, USA, the advisor for this proj-t, for his sunocrt,
encouragement, and patience. The author also a.knowledges t h
many SOS faculty members who helped in locatIng, colle:-tin.z,
reCording. and repcrting the data for this proiect.
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EXECUTIVE SUMMARY

A- Part of our College mi'ssion isdistribution of the
students' problem solving products to Dol)

~>sponsors and other interested agencies to
/ enhance insight into contemporary. defense

K ~ related issues. While the College has accepted this
product as meeting academic requirements for
graduation, the views and opinions expressed or
implied are solely those of the author and should
not be construed as carrying official sanction.

-"insights into tomorrow"

REPORT NUMBER 2 4

AUJTHOR(S) Z-APTA IN PQ7' . 2 "SIEL~OS 
T

TITLE CO0M PLEHT IO0N R A T FT' A 1 TH E-,7,_ A 71"T-N F I _E S P flF-DL

1. Problem: Sq (,uadron O-f -,h col auedPo 1

a leadership laboratory _=in-e the o_-col reini in 9
SOS classes attend Prolect- X eair lv in thi- -IV week cor 9
then aga 4 n later in the ou-. The? 7.r~r u ~~u
between in. ludes instruc:t ion in dea'ier±i p and- tear.bl d
s kill1s. One would exupect, theretore, that =tudents woul-i . i

better the second time thev attend Proji-t X as, they aioplv 1-.)
skl-ills of the classroom to a practical problem i'aon
Although SOS has maintained comToleItioni rocords for ProJect X ro
c:-veral years, the data has3 never been uj sed to empiric-ally
support Project X as an effective tool fo 7Dr d,-_mo ns t ra t in
leadership and team-building skill improvement.

I I. Lur ase: The purpose of this rese-arc:h is, to compare- -17e
completion rates of the tirst aad 5sT_:cnd ---- i-na at the SOS
Proj ect X f acil ityv and de termi ne i f a. s>n i ficanrit d if f er-?nc,>
exists .

III. Data: This research collected and coni, olldated completion
statistics for SOS Classes 85-B through 8,'-A and calculated -in
overall class completion rate for each of the two sessions at
Projec:t X. Key assumptions concerning the data includ-id -7enuine
effort on the part of the students solving the problems, accurate2
and honest completion results, and adherence to the rules: when

vi i



CONTINUED

attempt>*. each task. i'h,! -stjJ 7d was mte to dataoi; n.:
the O> rjectX faility, and the stud, did not comnpar-

idi- dual1 tacsk comple t ion ra tes The data wasE jaalyzed uin;r
the St-udent '.5 ~t et a o-ommori's-ta t isticalI tcol for compa ri:t<
me a n o f -cmal I th-an 'I, s-a mple. Anpropri1atet
values were '1t 

9
)Aorna? with -1ta rd ti dimtr~rto

ta ble ., a *he lev. 1el cf -zitrzn itfi -a n -7 n . c~
wsuse-d toh-~ c eoet ion rtr 09 t he A -9nd Pve o

of t he Profct i: a -= -hec-mplo ion riat, - or trhe firstm

, e co 0nd i e C n , nr rb1 h ctf:M It I'can r ate_ r: f -_ -%.33% wj -!-

:v. 7ojl'i rf Wi -i-othi phe -- 1 3v 7 wtion So1 llmltTI n
thi V T-1, to srpea on l~ ~ - is , V'7 r ear

thor Dt :7,7 < cnt diff e rence in ovrail co mplet -io-n r -te~

A Al ~TF jans 2t: erjet: ka Se, TF< ,
s rr zr t he =i' ~ni 4 atdfrrr.* in cm~tinr

n e arnm <ti n se;:ns -~a -reAri h r E.

-~~~ rs I r -ei hp fit and ca<p 1e;o im~ iv
'i-~- O'-7 nm sor -_" M'<'p-n on tineeasdtm e~~p

nea T he dJIfle r e nce i -nmrove menr rtsr -wr :p i-w whimrn'

* lame t: z ir "n 
4

- 3 ---

proDgram to better tr: V rroiject- X reul-
toma nta31n the A anAi 2. -. Ters i.qfln c te_1_f -jk . - cV 4
V itv .:chedulince- ~l~ iilit'y . a n" crt'i:
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Chapter One

I NTRODTUCT 1 ON

THE PROBLEM

The~ Project, X, or Leaiders' ;'-eac-t- ion r( Co ur = e LFK Pt

has been a part of the_ Squadron Of ficer School SSc
since the Schooi'G Leg-innin7 in the earlv 1950s. Si nc-_e th a
time, other Air Force,-, Army, and Marine Corps trainin cous'_-
have deve 1 cped Leade.,S' Reaction Courses patterned- at flr -h-- DS

~.igina i6P~. Training curricula genalyu' h .

heip achie2ve the similar oblectives of identifying,-~ir
and prac:ticing leadership and orobiem-soiving skill in a
"hazids-on" practical situation. Subjective fe-edha. 7

f a vor the conclusion that the LRCs do in fact ac-cm- ih. tc7
v.aryin-7 degrees, their obJectives.- However, little if --n
re e ar,-h exis-ts which e-mpiricall :i emonstrates- 2 th-z

an n in aciein ~ta t-d oJet ivs

This researc-_h effor t is an attemprt to use the *mreco
reccrd maintained at the SOS Project X facilitv o%-r h- ---
three %rears to rorovide empirical support for wh--nt -r *r Ti

t ac-ili t v. o ws= what one would ex7oect it to nhow.~
--ttend Proje7t- X at the beg-inn1inz of the-~ '~w
then aca3in late-r in the cour-,e. The uri u in I
contains an inten-fm dose of leadeir-chip and_ ht'Iilbu' .-

acivtes he availability of her-otr _ i u~e coH iwfle
data,1 copld w it h the SOS " be f o re a nd 3fter proch

t he r esearc-h hyvpothe-si's for this pruiect.

The purpose- c.f this re-searcn is to compare thecmne10
r a ts of Z the f irst and1 -cecord session=- --t:Po ~' and ' ±

w,,hether -a iinfcn ifference does exic;t. To bea_-t use toet
"Inull hypthes_ is' approa.:h tia dal-a analyszis, the proble--m i
stated in the form of the_ following research hypothesi-_

Rased on the elapsed time btwen se>_!ssions, there
is a signifi.-ani. difference between overall task
coamnletlon rate t for the2 first and Eecond ssin
at Project X for SOS :,tudents.



RESEARCH O13.1ECTIVES

To support this hypothesis, this research will focus on four
research objectives:

1. Establish background and descriLe the current operation of
the SOS Project X facility.

2. Comp.ire first and second session completion rates relative to
task variation,

3. Compare first and second gession completion rates relative to
elapsed time between session-s.

4. Develo recommrendation~s for Project X operation relative to
task variation and to -lapsed time Letween sessions.

METHODOLOG-Y

The methodology for supporting this research hvpothesis will
include a brief look at the historical background of Froje-t-
and a brief aescription of other LRCs3 In the Unit--d :;tate-.
Telephone interviews w4th training personnel responsilb -le for L
operations will provide sources for trhose descriptions. Data o
:omple-.icn rates will come from .505 Proj-ct X records, which
exist i.. oev-r~ l non-uniform formats datin- back to lV-7.
Completion rates will be analyzed ,,sing the stand.rd "Student
t-test".

LIMITATIONS

This project is directed towards that research which direr ]"
suooort.s the stated hypothesis. The.-fore, the followina
limitations apply:

i. This project will not attempt to compare LRCs a,- differentI
location.s in terms of structure, tasks, difficulty, or results.

2. This research will use only completion data from the 'roiec-
X facility used by Squadron Officer School at Maxwell APP,
Alabama.

3. Analysis will not include a comnarison of individual task at
Project X in terms of relativ- difficulty.

ASSUMPT I ONS

Use of the completion data in thi-s research ia contingent on
several significant assumptions:

2



1. SOS students give their best effort to complet- each task.

2. Students follow the rules for each task, and faculty
observers accurately and uniformly enforce these ru'es.

3. When recorded, section results are honest and accurate.

4. Results include data equally from different times of the
year. Therefore, weather conditions are not a factor in data
analysis.

5. Students learn leadership and team building traits,
principles, and concepts in the classroom which they can directly
apply when attempting to solve Project X tasks. Succesfu
completion of Project X tasks is directly related to an SOS
section's leadership and team building development. The longer a
team (section) stays together, the greater their leadership and
team building development should be. One measure of this
development is the number of successfully completed tasks at
Project X.



Chapter Two

BACKGROUND

HISTORY '2F PROJECT X
-re -3t. 'r 11 t a i n

The present Project X con-ept originated in the pre-Wor!,9
War II years as part of a 3-day series of practical test
administered to candidates applying for admission to -he Royal
Militarv Academy at Sandhurst, England. The selection proce.
was monitored by the Royal Army, Commissions Board and consiste ,
of academic tests, physical evaluations, and physi:al and mental
practical exercises. Applicants had to pa-s the academic :3n-
phvsical requirements to even be eli-sible to h&. in the -
oract [,cal evaluations. Suc:es-- ,ul : ,o:et4.n or :, e - - .

tests wa.= the liraI fn,-tor in , t 'rinin' ami i n to Sano.hur-

The tests were to last three days, duringc which time
the applicant was submitted to physical and mental
exercises designed to bring forth his leadershir)
potential. ability to think fast, judgment, logic,
oral exnressions, written exnression, stamina, phvsical
coordinatIon. agility, ability to analvZe a problem
and to form a solution in a logical manner, explain it
in clear and concise terms, and direct its progress
toward a final and satisfactory conclusion l- -5 -

The tests were conducted at Knepp Castle, a country estate- in
the wooded countryside of South England. Tests conducted inside
the castle included 5--minute talks, group discussions on
controversial subjects, and extremely difficult individual looi,
problems .12:2-6). For the outdoor phase of the tests.
applicants were divided into six-man groups, intentionally mixe.
so as to contain a wide range of personalities and comparative
Dhysical and mental capabilities. The sroup then proceeded to
attempt to c.omplete a series of 12 different problems, each
problem physically separated from the others in the woods
surrounding Knepp Ca,3tle. Upon arrival at the problem site. a
Rating Officer read the problem to the group. The group then hAd
several minutes in which to ask questions before beginning the
task. A typical problem read like this:

5



Gentlemen, y,,nu have Just landed by parachute in this
area. Your leader has been killed in the 1umrj. Your
mission is to destroy an experimental laboratory on the
other side of this fence. The sentry has iust passed
and will not return until 40 minutes from now. You are
to cross this double fence before the guard returns.
Use the equipment which has been placed near the fence
by partisans for your use. You must take the 30-r:,ound
bag of nitroglycerin across with you. Caution! - It
must be handled very carefully. All of the member'- of
your team must also cross. All the equipment must be
taken with you as you will require it to get back
across the fence. You must not touch any part of the
fence with anything. it is wired so that it will so
off an alarm should you touch it. The area between the

fences is heavily mined and cannot be touched with any
of the equipment or any part of a team member's body.
Now, is this all clear? You have two minutes for
questions- (12:2-7 - 2-8).

The Ratin- Officer then observed the -roun':s nerformance,
made individual notes and called and enforced fouls. After the
time limit expired, the group replaced their equipment then mov
to the next problem. Although each task was phys-ically
lifferent, all shared similar basic objectives: move the team
from the startin, point across some obstacle to "c-afetf',
czi-ra-t in-- unde-r v !us.quip'me nt ,Movemen, ar.

communications, and time constraints. Successful task completion
was directly related to those very abilities the Royal Army
Admissions Board was attempting to assess in each applicant:
leadership potential, Judgment, logic, physical agility, and
problem solving ability, Success was also contingent upon how
well the group used individual members' abilities to work
together as a effective team to solve the problem Vlr:--0Y

It is from these 12 practical problems located outside Knep p
Castle in South England that the Project X facility at Squadron
Officer School at Maxwell AFB, Alabama, later developed.

Germany

Limited evidence indicates the Germans also used a similar
practical test approach to selecting students for their German
Military Academy in the early 1930s as they began their pre-world
War II officer buildup (li:t8; 10:i). However, because of the
more direct connection between the British facility at Knepp
Castle and its later development in the United States, the German
experience is mentioned here only as a matter of interest.

United States

The development of Project X in the United States is the

| ! ! ; m



direct result of the persistent eftort ot -Lconel Pu- cII V.
Ritchey, the lirst Commandant of Squadron Officer ScAool A
brief look at Colonel Ritchey's military career will pro.,ide a
better understanding of the history of Project X in the Unired
States and more specifically at Squadron Officer School.

Colonel Russell V. Ritchey. Russell V. Ritchev was horn in
Indiana in 1910, joined the Indiana National Guard in 1936.
entered the Army Air Corps in 1940, an ser-ved durin- World W-Ir
11 in the IV and VIII Fighter Commands. Following World War 1I.

he was assigned in -June 1946 as Chief of the Military Mana~emnrnt
Division of the Air Command and Staff School, Air University.
Maxwell AFB, Alabama. Experience at the Air CommanJ and Staft
School, coupled with his experiences in World War z reared t.-
Ritchev a snecial interest in leadership identification (4: 3 .
Ritchey was especially concerned with the number of officers
released from active duty because they were unqualified to hold a
commission. Part of his duties during the war and . r at the
Air Command and Staff School involved the disposition of the-_
unqualified officers. ". . . during the course of the war when
officers were released for one reason or another... it fell to
my office to dispose of them. A great many of thetse failures
were due to weaknesses which a severe pre-commissioned [sicl
performance test would have discovered" 1:Z:2-51

Colonei Ritchey' c keen interest in leadershi cont inued 4n

his next assi-nment in l'4t4 where he serv, ai the req.uest -
the Royal Air Force, as the USAF Instructor at the Royal Air
Force Staff Colle-e in Great Britain. Through the US Army memo_,-
of the RAF Staff College, Colonel Bethel, Ritchey learned of the
Royal Army Commissions Board 3-day practical exerci-es. Excit.ed
by this opportunity, ". . . I found myself in 1949 at Knepp
(Castle in the South of England, sitting as as honorary member ot
the Royal Army Selection Board" (11:6'7). He was suitably
impressed with the entire selection process and especially with
the 12 practical exercises.

The experience at Knepp Castle was of reat interest
and identified a field of military concern which had
never, to my knowledge, been thoroughly examined in
the United States. The British, in effect, had
established an hypothesis that potential leaders can
be identifi4d or, in contra-distinction [sic], that men
lacking the potential for leadership can be identified.
or both. This hypothesis could be confirmed, they
reasoned, on the basis of evidence developed from
behavior patterns in their problems (12:2-5).

Colonel Ritchey's opportunity to use his RAF experience began
witn his reassignment to Air University in 1950. After helping
to disband the Military Management School at Craig AFB, Alabama,
he became Commandant of the Air Tactical School at Tyndall AFB.

7



Florida, with orders to deactivate the school. Diur ni-,, thi.;
deactivation process, Colonel Ritchey received ord..-.7 to

plan the orcanization, themre of instruction, curriculum.

and in:struction outlines of a course designed for lunior
officers" (11:3). As a result of his efforts, the Squadron
Officer Course (SOC) opened with Class 50-A in October 1950 at
Maxwell AFB under Colonel Ritchey's command. SOC was
redesignated Souadron Officer School (SOS) in November 1954.

Squadron Officer School. As is still true today, one of the
key areas of interest in the early SOS curriculum was leadership
aSsessment, training, and practice. Colonel Ritchey and the
original SOS faculty quickly realized ". that the
instructor's evaluation of a student's leadership performanc:e
under standard classroom conditions was not adequate" (5:25.
The faculty needed some type of practical activity from which to
make leadership assessments and to provide students the
opportunity to practice the leadership and group dynamics
concepts they had learned in the classroom.

Therefore, at the beginning of the second SOS class in
January 1951, Colonel Ritchey outlined his RAF experience at
Knepp Castle to SOS faculty members, and the idea for a similar
leadership identification project as an official part of the SOS
curriculum was born. Ritchey's original thoughts were to use the
project to " verify our academic evaluations of the

-tudents, and at the same time. improve our own underst-ancine f
leadership principles and practices" (12:3-3). Initially.
Ritchey did not even have full support from the majority of the
SOS faculty. This was not unexpected, as Ritchey later recalled.
"This was only natural, for the entire idea was foreign to
anything they had experienced in their service and few were
convinced that any good would come from the program" (12::3-4.).
Althou h support was lacking at the operating level, Ritchey
solicited and received wholehearted support from General Samford.
Commandant of the Air Command and Staff College, and from Major
General John F. Barker, Deputy Commander of Air University
(3:3-4).

The next challenge to establishing a leadership identifi-
cation project was to obtain detailed plans, descriptions, and
solutions for each of the problems. Colonel Ritchey wrote to the
War Offfce Ministry in London, unsure of whether they would even
be willing to share their information with the United States.
within a week, however, he received a complete set of plans and
drawings for each of the 12 Knepp Castle problems. The British
enthusiastic support for the US project ". . . was attested to by
the fact that six months later they asked us to return their
drawings, for they had sent us the only copies in the whole of
England!" (12:3-4).
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From the British plans, SOS faculty volunteers develon- ,
basic scale models of nine problems they felt would be
sufficiently challenging to USAF students. Many of the ori inai
problems needed modification in order to make them solvable, or
in some cases, to make them more difficult. In modifyin- thc
original problems and in creating three new problems, Ritchey and
the faculty developed a set of eight criteria against which all
problems were measured and had to meet before they were
considered further. These criteria were (12:3-4 -

1. The pronlem should have some association with
reality.

31. The problem should fit into a general theme.

3. The problem must provide full-time work for
six men.

4. The problem must require all of the team to
work together.

5. The oroblem should provide apparently obvious
solutions which lead to dead-ends.

6. The problem must be solvable.

7. The oroblem must be solvable within a reasonable
period of time.

3. The problem should not normally be solvable by
less than four men.

Once the problem met each of these criteria, it was statedi in
written form, prepared as a drawing, then made into an actual
scale model that was photographed. A team of SOS instructors
totally unfamiliar with the project would then try to solve each
oroblem first from the written statement, then from the drawin,
then from the photograph, and finally by using the model. if
they solved the problem before they got to the model, the problem
was reevaluated in terms of making it more difficult, the -oncept
being ". any problem which could be as easily solved in
theory as in practice was too simple" (12:3-6).

So, after much modification ard "fine tlnin-"., Ko 1ne1
Ritchey and the SOS faculty agreed on the 12 original Project X
tasks. The name "Project X" originated with Colonel Ritchev
during this planning and modification phase, and the name has
remained to this day. Ritchey reoalled, "I had named these
problems Project X before t.hey were built to keep them from being
a source of curiosity until we could solve them and write the
rules of procedure" (11:68).

... ............ . .. w an mmm mm ~ mmm llr - 9



Following final approval by Major General Barker in the late
spring of 1951, Project X was constructed by 13 men in 35 days at
a cost of approximately $3000.00 The original Project X was 180
feet long, 60 feet wide, and was divided into 12 separate
compartments (12:3-7). Project X was expanded from 12 to 18
problems in 1970, with each new task subjected to the same
criteria and testing as had the original tasks in 1951.
Additionally, each of the 18 tasks was further modified into an
"A" and a "B" version, the variations differing mainly in the
directin of travel, in the use of equipment, and in the
penalties. The different versions were designed to be of roughly
equal difficulty, provide moie scheduling flexibility, and lessen
the likelihood of students using "intel" from previous classes to
solve the problems. Each task variation was desligned for a
6-person team to solve within a 15-minute time limit Ib:--;.

EXISTING PROJECT X FACILITIES

In addition to the Project X facility used by Squadron
Officer School at Maxwell AFB, several other military training
schools also have similar facilities, all operated with the same
basic purpose of identifying, developing, and practicing
leadership and group problem-solving skills. A basic descrintion
of major existing Leaders' Reaction Courses follows.

US Air Force

Officer Training S,_hoeL, Lackland AFB, Texas. 16 tasks,
6-person teams, 15-minute time limit. Officer Trainees attempt
eight tasks early in the 12-week course, then eight more tasks
near the end of the course. Primary objectives are leadership
identification, problem-solving practice, and group interaction
and teamwork. No completion records are kept (13:--).

US Air Force Academy, Colorado Springs, Colorado. 12 tasks.
6-person teams, 15-minute time limit. Fourth Class cadets
participate in six tasks as part of their initial summer Basic
Cadet Training. Primary objectives are identification of
leadership potential and problem-sol-ving ability. No comolet ion
records are kept (14:--).

US Army

US Army Infantry School, Fort BenninF, Georgia. 17 tasks
modified from the Air Force versions to reflect infantry
situations and emphasize those leadership traits most appropriate
to infantry officers. Primary objective is leadership assessment
of the designated leader for each task. Students not part of the
6-person team solving the problem act as "harassers" and attempt
to distract the participants by yelling and shouting. 12-minute
time limit. No completion records are kept. This facility is
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also used by Warrant Officer Candidate School stujentis from Fort
Rucker, Alabama (17:--).

United States Military Academy, West Point, New York. I23
tasks similar to those used at Fort Denning. !2-person reams
with "harassers," 12-minute time limit. Primary obiective is
leadership assessment of the designated leader for each task. No
completion records are kept (1:3:--).

US Marine Corps

Officer Candidate Schcool, Quantlco, Virsinia. 12 tasks,
4-person teams. Officer Candidates attend the course twco.
First session time limit is 1:3 minutes, and objective is to
identify leadership potential. Second session time limit eight
weeks later is 9 minutes, and objective is to evaluate 1eadership.
application. No completion records are kept. Facility also u _e
by the Marine Corps NCO Leadership School and by the National F2!
Academy (16:--).

( URRENT PROJECF X OPERATIONS AT SOS

Obj ect ives

The basic objectives of Prolect X have remained fairlv
constant since its beg.innins in 19'1. Colonel Fit..' .
objectives emphasized problem-solving practice and ieader-ni-I
identification (12:3-8):

I. The primary purpose of the project is to permit
the students to practice practical problem-solving.

2. The secondary purpose is to identify the leader
strengths and weaknesses of each student as a basis I
for self-evaluation, consequent self-improvement in
his leadership ability, and to give him some practical
work in leadership.

Stated objectives in the 1970s further emphasized the
problem-solving value of Project X (7:2) and the applicability of
problem-solving skills to everyday situations.

So what does Project X prove? Hopefully, the value
of the group method approach, emphasized so much at
SOS and brought to light in a very real and practical
manner. Project X, after all, is a sort of
metaphor to Air Force life. There are many situations
in the Air Force where many people come together
to surmount a difficult problem. While Project X
is an artificial environment, the human dynamics.
and the group interplay are very real. The feeling
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is that if you can learn to work in a group, to
contribute to the solution, then Project X will
have been worth the effort (4:7).

The current objectives of Project X continue to emphasize the
practical application of leadership and problem-solving skills
and further add the concept of dynamic followership and group
cohesion and teamwork (8:--):

The students will apply and value situational leadership
and dynamic followership to solve physical and mental
exercises that facilitate group problem-solving,
organization, and communication.

Each student should:

a. Apply the concepts of dynamic followership in
physical and mental exercises.

b. Apply situational leadership in physical and mental
exercises which tacilitate group problem-solving,
organizing, and communication.

C. Apply techniques to build a cohesive unit.

d. Respond to the tasks by usin7 situational leadership.

e. Respond to the tasks by demonstrating active
followership.

Procedures

SOS classes, each 8-1/2 weeks long, are held five times per
year and are designated A through E. Classes consist of
approximately 800 USAF captains and first lieutenants divided
into sections of 12-13 officers each. Included in the total are
approximately 30-35 International Ufficers who attend SOS in the
A, C, and D classes each year (20:--). Every effort is made to
divide sections as evenly as possible in terms of academic and
athletic ability, Air Force specialty, aeronautical r-ting, years
of service, and major command (19:--). Female USAF officers and
International Officers are integrated equally into each section.
Groups of eight sections form a squadron, and the school is
composed of eight squadrons, designated A-Squadron through
H-Squadron. Each section attends Project X twice during the
course, each time attempting to solve six tasks. While six
students are involved solving the task, the remainder act as
student referees and safety observers. Therefore, at each
session of Project X, each student individually parti-ipates in
three of the six group problems. Each section has a faculty
instructor, or Section Commander, who makes and records student
performance 'observations, monitors the student referees, and
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helps ensure fair and safe actions by thi participants.

Through Class 86-C, students always did the "A" version of
each of six tasks during their first session at Project X and the
"B" version of six different tasks during their second se-ssion.
This procedure was reversed in Class 86-D, with everyone doing
B-tasks first and A-tasks second. Also, through Class 87-A,
students' first session at Project X occured in Week 2, with the
second session following in Week 8. This procedure was also
changed in Class 87-B so that students now attend the first
session in Week 3 and the second session in Week 5, a much
shorter elapsed time oetween sessions t:--).

Fairly complete records of task completions have been ket by
squadron Froject X representatives since Class 85-B. The use 3-i

analysis of this data are the subject of the remaining chapters
of this research project.

Note: All uncited factual information in thiu chapter came
from (11:--) and (12:--).
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Chapter Three

DATA

The data for this research are shown i n F-hle . Tni:. -so

is a summarv of completion statio.ic7 r-,,-orti FV d-& *-' .

Commanders to their re-sective roje X ommif t
-

re prose{ nt an i ve s.

The reported total number of tasks attemole. a- hown iT.

Table 1, varies with each class fo'r any: of ,von! rte-n-:
I) Section Commanders simply fai led to tra,- or report ,!MV.-"!V7;
results to their squadron representat , 2) ,rcn

representative.s failed to report squadron resuis no h- r-ro--
X Committee, 3' one or more t.ask was closed tor -_.iir or w:
otherwise not used, 41 a session was a--n-lid '- ia
completely beT-u- of weather or scheduling proh]-'m',
equipment t ailre prevented a fair attemrt at a ta-k, or -
injury or unsafe ondition halted the tawk prematurely :4-.-
wDr it vE~,-  in n -. r 5  a~r.n n:o~t  sBe ,. hbowe-07er. ani a : :n i::

:a-tcr -- r- i i'.-aii:t: or -he da.a.

-Analy is ,t th.e data in Table 1 is the subien -of :o---n
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ass First Session Da ys Se(:cnd Se,3-ion
Class Pt w-e n

Version Att C o mp Sessions Version Att ComIr

15A 30 15 1. 42" p 6'112

_A 313 149I 4 7. 1 4 3 PE ~

-A . ~ >4-3

5-Fp A -613 47.3 4, B 27

.-A A -Z3 17- 4t5. 1 46 (5 EJ :74

3c B A 4Y PT 4 5~ 43 p

------------------------------------- 't t

F, 3) 16 43.7 41 A-

1 .>1 96 4 A 1I I

I C: )112 47, 1 13 A 1414

2~~~ 1 3 7.9 A 14 1.:*-

21 7 1 335 11 4 4 .1 13 154 1 2.

Att = total tasks attempted
Comp =total task- completed

= percent -ompleted

TABIE 1I '~" X Completion Data -- Class ~i th-rough 3-



-hapter Four

ANALYSIS

The ourrpo:-e of this hapter is to -s,ribe th--
method used tc analyze the ,completion data --hcwn in T-371 I

co aiDlv thi=- analvsi s to Research Obc t ive'.7' and . e:
o: this ananv.=- will orovide the bas= fr a.,e.t .

rejecting the research hypothes= is. It i2 nt the inter c-
,:haoter to Trovide a detailed mathematicol extlanar!on or
justification for the statistical methodn u:sed in the n,-Jv, i-.
Detailed treatment of these statistical metho-d.s r he t--- iln
the cited retferences.

STATISTIZAL METHI L,.S

Null Hvh-ict f s

re-:af-. in often ,rne beia':-se an n eT~ioar -

:- r rer ion_=in between , ;.n va.riables-. -hn belef.<

"hunch," become=- the researcher' s hypothesis. The h pothe- s in
thls_ r - .t, for example, :s based on the author's be1if ha

there 1i a significant difference, based on elaDed time,
between frst and second session completion rates a< Pro.
Use of the "null hvothesis" relationship is a widie- r.-1,

tatitical approach to testing hypotheses . 7n 11 a of r- - t
the research hypothesi. directly. however, the nul - hv,,-.
tests the hvothesis of "no difference" between vnriatle-, -1
there is in fact no difference between variables, then the
observed difference between variables in the sample te.4e -__ _ .

be about the same, allowing for chance variation. a= te tre
difference between varlables in the total population h2>L,

in t his research, the variable, are the avraes, or me.n
of the groups of completion rates being compared. Therefore. in
mathematical terms, the null hypothesis used in this- analv-- ma-
be stated as

D: D= 0

where D- -

= the observe, differen,-e ,ween means Df
the two sample groups bein compared, and
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= the hypothesized true difference in

PoPUlation means <2:205).

Accepting the null hypothesis implies that, except for chane
variation, there is no significant difference between the meanS
of the samples being compared. On the other hand. however,
rejecting the null hypothesis implies that the difference between
the sample means is significant, or is " too great o te
attributable to chance variation" 3: 190>. This research aec
the null hypothesis relationship in analyzing the data in
Table 1.

Confidence Level

In comparing the means of two group=-; o sample observaticns.
differences may occur due to true differences between the qrouryj.
or differences may occur due simply to chance. The researcher
may still accept the null hypothesis of "no differen.e"

= r-=0) even if there are =-mail differences between D[ rcn

D7 if he is willing, with a certain degree of confidenc., tm
attribute these differences to chance. 'Confidence lev,=' n
"level of significance" are often used interchangeably r<o

describe the degree of chance variation the researcher is wi] in='

The acceptable confidence level chose--n for this re-ear,=h
.)2, meaning, basically. that 7 percent of the time one wc'.l

attribute any observed differences to chance. Or, conver-'v
the researcher is 98 percent confident that any observe d
differences between means are not due to chance alone, and ther.
is in fact a true difference between the mean- bein- *_-rrare.
The choice of a f02 level of significance is an arbitrar' i
on the part of this author, but it i:s not atyolcal of levels of
significance used in comparing relatively small ,less han:'
samples.

Student's t-Test

One statistical too! commonly u-ed to compare the meana ,o
relatively small samples is the "Student's t" statizti.- The
small-sample approach to comparing differences in means wa h
s-ubject of a 1908 articlle by W. S. Goset. whc pub!ished h'n work
under the pseudonym "Student.' From his research came the
"Student's t-test" (2: 216) .

Without going into lengthy mathematical detail, the t-te.st
makes allowances for the differences between small-cample
distributions and the normal ditri but ion. For smail samrte

sizes (less than 30), the distributJon curve is "flatter" than
the normal bell-curve distribution, and a special distribution
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table for the t-statistic is needed 2.217. Tabie, of v.aIuo E

for t at varrious levels of significance and for diffe rent e
of freedom (related to the numbers of observations in e3ch
sample) are given in statistics manuals. A portion of such a
table showing values applicable to this research is reproduced in
Table 2.

Level of :iignificance (P)

n 1 0 .05 C02 .01 0 .001
. . . . . . . . . .... . . . . . .•

11 1. 7Q6 2.201 2. 718 3.1 0(: 3. 497 4.4:37
12 1.782 2.179 2. 681 3. 055 3.428 4. 313
13 1. 771 2 160 2. 650 3. 021 3. '7_7 4.221
14 1. 71 2. 145 2.624 2. 977 3. 32( 4. 140
15 1. 753, 7. ). 2 7 2. A 947 C.2 = 4., 7

- - -I- j 4

28 1. 701 2.048 .4 2.7.3 . 0 -. 1,4

TAP2LS 2 - IA oe n,~:!: 1' T slu S of t: a t: C, .5 7
of Freedom (n> and at Specified Levels of
Significance (P)

A value for t is calculated by the researcher, and the
corresponding value of P is found in the table for a given num,. r
of degrees of freedom (n). The P value from the table is
compared with the researcher's acceptable level of signifi-z.n.-e,
and the null hypothesis is accepted or reJected a,::rdg. Th-_
t statistic is calculated accordin s to the followin - formula
(2: 217) :

t D -

where s standard error of the in

me a n s

The null hypothesis, or the hypothesized "no difference"
between population means, in this research implies D:-." 0.
Therefore, the formula for t becomes

t 7
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where 71 = mean of the first group ot observation,

X ma. =  of the second group of observations

The value of s, the standard error of the difference in
means, is given by the following formula (2:221):

I + i X2 - ( N I 1 2' 0_ ) I
N1 + Nz - N N2

where N, = number of observations in first [roun

Nz = number of observations in second arouo

A brief hypothetical example (2:221) will illustrate and
summarize the use of the t statistic:

Given: NI = 7 N = S

= 72.0 36.0

t= '72. 0 - 36, 0 = .2

6. 90

n = N1 - N z -713

Entering Table '2 at n = 13, at a value of t = 5.21
the level of significance (F) is less thn .00L, or

F < .001. But in order to acceit the nuii
hypothesis, the researcher has arbitrarily , e-i-eJ
that P must be greater than .02, or P , . )2.
Therefore, since from the table F .02, the null
hypothesis is reJected, and the evidence susests
there is a significant difference between sample
means.

This example illustrates the format used in the analvse- that
follow in this chapter. The observations used in all
calculations were taken from the appropriate completion rate ,
values shown in Table 1. The "X" quantities in a!l calultior
in this chapter represent percent values.

DATA ANALYSIS

Research Objective 2

Before determining completion rate differences based on
elapsed time between sessions (Research Objective 3) it was-

20
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necessary to compare completion rates relative to task variation.
Of the 15 SOS classes in the sample, 8 clas-ses performed the
A-tasks during their first Project X session, and 7 classes
performed the B-tasks first.

A comparison of the mean completion rates of the 8 A-task
classes with those of the 7 B-task classes for both sessiona was
accomplished to determine if any significant difference exists
between A and B tasks. Comparisons of A vs B tasks for each
session are shown in Figure 1 and Figure 2.

First Session

A-Task Completion Rates IB-Task Completion Rates

X, 51. 3 XZ 47.3
47. (-- 50.3

45.5 47.1
47.3 39.6
46.1 47.9
47.6 48.9

=1 tz . ")44.t5

X1 49.54 N) 8 z 465.00 N z 7

s 1.868

t 49.54 - 46.00 1 15
1. 868

n =8 + 7 - 2 = 13

From Table 2, @ t 1.895 and n = 13, P .05.
Since P , .02, accept the null hypothesis.

It appears there is no significant difference between
A and B tasks performed during the first session.

FIGURE 1 - Comparison of A and B Tasks for the First
Session at Project X
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Second Session

A-Task Completion Rates B-Task Completion Rates

X= 69.9 Y_= 55.3
71.1 57,2
66.4 60.5
59.4 57.8
69.2 52.9
53. 1 60.6
66. 5 72. 8

64.6

= 66.51 Nt = 7 x= 60.21 N= 8

S 2. ' 795

t = 66.51 - 60.21 =2.254

2. 795

n =7+8- 2 = 13

From Table 12, T = 2.254 and n 13, P .02.
Sinoe P n. 02, ac ept the null hypothesis.

It appears there is no significant difference between
A and B tasks performed during the second session.

FIGURE 2 - Comparison of A and B Tasks for the Second
Session at Project X

Research Oblective 3

Having determined that there appears to be no significant
difference between A and B tasks, the author then compared the
mean completion rate of the first session with the mean
completion rate of the second session. It made no difference
that the completion rates in each session were composed of both A
and B tasks. Comparison of the first and second session
completion rates are shown in Figure 3,
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First Session Completion Rates Second Session Completion Rates

X I  51. 3 Xz  = 55. 3

47. 6 57.2
45. 5 60.5

47.3 57.8
46. 1 52 9
47.6 60.6
56. 2 72. 8
54.7 64.6
43.7 69.9
50.3 71.1
47.1 66. 4
39,6 59.4
47.9 6 C, .
48.9 63.1
44.5 6. 5

7, =47.87 N 15 x= 153. 15 N2= 5

s = 1.919

-= 4 ,7 .. 23 - 3. 15 -7 '" 4

1.919

n 15 = 15 - 2 :,8

From Table 2, ( t 7.964 and n = 28, p .0
Since P .02, reJect the null hypothesis.

It appears there is a significant difference between
first and second session completion rates.

FIGURE 3 - Comparison of First and Second Session
Completion Rates at Project X

Having determined that there is a significant difference
between first and second session overall completion rates, the
author then compared first and second session completion rates
relative to elapsed time between sessions. For 10 of the 15 SOS
classes in the sample, 41 to 46 days elapsed between Project X
sessions. For the other 5 classes in the sample, only 12 to 15
days elapsed. The research hypothesis implies that groups with a
longer time span between sessions should show a greater
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improvement in leadership, followership, and problem-solving
abilities, as measured by successful task completion. Groups
with only 12-15 days between sessions should also show
improvement, but to a lesser degree than the 41-46 day group.

As a measure of improvement, the author calculated the
difference in completion rates between the first and second
sessions for each class. The means of these differences for the
12-15 day classes and the 41-46 day classes were then compared
using the t statistic. This comparison is shown in Figure 4.

Completion Rates

12-15 Days Between Sessions j 41-46 Days Between Sessions
Ist 2nd 1st 2nd

Session Session Diff Session Session Diff

47.1 66.4 19.3 51.3 55.3 4.0
39.6 59.4 19.8 47.6 57.2 9.6
47.9 69.2 21.3 45.5 60. 5 15.0
48.9 63.1 14.2 47.3 57.8 10.5
44. 5 66. 5 0 46. 1 52.9 ' 1'.

47.6 60.6 13. 
56. 72.8 16.6

54.7 64.o 19.9

43.7 69.9 16.6
50.3 71.1 9. 9

Y= 19.32 '2-= 13. 24

NI = 5 s = 3.172 NZ= 10

t = 19.32 - 13.24 =3.197
3. 17 2

n = 5 + 15 - 2 = 13

From Table 2, @ t 1.917 and n = 13, P , .05.
Since P > .02, accept the null hypothesis.

It appears there is no significant difference
between improvement differences.

FIGURE 4 - Comparison of the Improvement Differences
Between Classes With 12-15 Days and
Classes With 41-46 Days Between Sessions
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Chapter Five

C©IONCLUSIONS AND RECOMMENDATIONS

(ONCL VS ICNfS

Several general conclusion:= can he made from aina~yri.
Project X completion data used in this research proje*. The e

conclusions are based on statistical analysis and eia te
v:!a~ign, differences btween sessions, and time elap._d h -

sess ions.

Task Variation

It appears there i.= no significant difference between the A
and B versions of the 18 tasks at Pro-e,t X. Aithcuch the_
relative difficultv of individual task versions may vary, the
average completion rates for the set of A-tasks c-_ ompared t- -h-
the set of 13-1'aas are not 34 a :t r.... 4 t .

i c-ostnt with the intent -f ro-ect- oean
they attempted to create A and B versions for each task oD
approximately equal difficulty.

Difference Between Sessions

The evidence also suggests there is a si-niti-c-t dift.r>,.-

between first and second session completion rate-. Based on hs-

assumption that leadership and followership ski- I r1 bem--
solvins abilities, and team cohesion ill increase as sec-tlin--
officers progress through SOS, this conclusion is not sur-ri'~in.i.
Care must be taken, however, in drawing conclusion- a. -o why
improvement does occur between the first and second se=.ion.
The qualities mentioned are certainly contributing factor=. bt-
so are other intangible factors such as individual mo'ivation,
attention span, interest, distractions understandin. phv "

ability, and many others.

Therefore, the only conclusion supported by this research is
simply that there does appear to be a difference in completion
rates between sessions. Furthermore, within the assumptions and
limitations of this study, this difference appears to be due to
factors other than chance.

Also, based on the previous conclusion that there appears to
be no difference in the overall completion rates of A and B
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tasks, the order of task variation (A-tasks first, B-tasks second
or visa versa) does not apear to be a significant factor
contributing to improvement.

Research Hvuothesis

The evidence does not support the research hypothesis that
this difference in completion rates is based on elapsed time
between sessions. Differeices in improvement from first to
second session are not significant when comparing classes with
12-15 days between sessions to classes with 41-46 days between
sessions.

Again, care must be taken in drawing conclusions as to why
this overall significant difference does not depend on elapsed
time. Perhaps the first visit to Project X gives students enough
of a "feel" for the problems that the amount of time until the
next session does not increase their likelihood cf increased
success. Or perhaps students improve their leadership and
followership skills, problem-solving abilities, and team cohesion
as much in 12-15 days as they do in 41-46 days. Again, however.
this research only suggests that, although there appears to be a
significant improvement between sessions, this improvement is
based on factors other than the elapsed time between sessions.

RECQMMEN.A T 7 ONS

Based on this research effort and on the conclusions
suggested from analysis of available Project X data, the author
offers the following recommendations:

I. SOS should consider developing a computer prokram for
cracking Project X completion data. Existing SMART Spreadsheet
software available at SOS could easily be adapted for this
purpose. Computer tracking could provide instant access to data
and statistics this author spent many hours collecting,
organizing, and using in calculations.

2. SOS should continue to maintain A and B versions of ean
task. Having two variations essentially increases the number of
problems to 36 and allows for variety, scheduling flexibilitv,
and contingencies. It does not matter which version is schedued
first since overall the two versions are of approximately equal
di ff iculty.

:3. SOS should not be overly concerned with where Project X
sessions fit into the class schedule. As a practice ground for
leadership, followership, problem-solving, and team building
skills, Project X results indicate an improvement in these skills
which is not significantly different for classes with two weeks
or classes with six weeks between sessions.

26



4. SOS may consider establishing working relations with other

Leaders' Reaction Course facilities throughout the United States.
Such relations could encourage an exchange of ideas on operations
and procedures, a comparison of individual tasks, and suges.tions
and recommendations Zor improved operations.
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